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Decision-making in Follow-up After Endovascular Aneurysm Repair
Based on Diameter and Volume Measurements:
a Blinded Comparison
M. Prinssen1, E. L. G. Verhoeven2, H. J. M. Verhagen1 and J. D. Blankensteijn1
1Department of Vascular Surgery, University Medical Center Utrecht, The Netherlands and
2Department of Surgery, Division of Vascular Surgery, University Hospital Groningen, The Netherlands
Objective: to assess whether volume, in addition to diameter, measurements facilitate decision-making after endovascular
aneurysm repair (EVAR).
Material/Methods: patients (n 82) with an immediately post-EVAR, and at least one follow-up (3±60 months),
computed tomographic angiogram (CTA) were studied. The actual and all preceding proportional sac size changes were
recorded. The resulting 347 diameter and 347 volume data were placed in random order and reviewed by three blinded
observers who then recommended one of three treatment policies: `` good/wait'', `` uncertain/intensify follow-up'' or `` not
good/further diagnostics (Dx) or intervention (Rx)''. The observers were instructed to consider changes of 10% relevant.
One observer reviewed the graphs twice.
Results: the interobserver agreements (kappa) for the diameter were 0.92, 0.81 and 0.76 and for volumes 0.91, 0.88 and
0.86. The intra-observer agreement was 0.93 for both diameter and volume. Volume data resulted in significantly more
`` good/wait'' decisions out to 36 months. Diameter data resulted in more `` not good/Dx or Rx''-decisions out to 36 months
(all p5 0.005).
Conclusion: post-EVAR aneurysm sac volume data appears to provide earlier reassurance, reduce unnecessary interven-
tions and to be more sensitive to secondary problems than diameter data alone.
Key Words: Endovascular aneurysm repair; Sac shrinkage; Diameter measurements; Volume measurements.
Introduction
Changes in the aneurysm sac size are used to deter-
mine the success of endovascular aneurysm repair
(EVAR).1,2 Although sac volume is thought by many
to be superior to diameter,3±7 to date, a rigorous com-
parison of the two has not been performed. The aim
of this study was to assess whether volume, in addi-
tion to diameter, data facilitate decision-making
after EVAR.
Patients and Methods
Between January 1994 and April 2002, 94 patients
underwent EVAR using either the EVT/AncureTM
(Guidant, Menlo Park, CA, U.S.A.) endograft (n 90)
or the ExcluderTM (Gore, Flagstaff, AZ, U.S.A.)
endograft (n 4). Spiral computed tomographic angi-
ography (CTA) was performed at discharge, 6 and 12
months, and then annually. In case of endoleak, CTA
was also performed at 3, 18 and 30 months. Patients
(n 82) were included in this study if the imme-
diate postoperative, and at least one follow-up, CTA
scan were available. Volume measurements were
performed using semi-automatic and manual seg-
mentation in axial slices on a graphical workstation
(EasyVision, Philips Medical Systems, Best, The Neth-
erlands). The aortic lumen was segmented using a
threshold technique. Thrombus segmentation was
fully manual. A contour was drawn along the outer
border of the thrombus on each slice.3 A central lumen
line was drawn manually through the lumen of the
aorta by positioning points in the centre of the lumen
in the axial, sagittal and the coronal plane. Multi-
planar reformats, perpendicular to this central lumen
line were constructed. The maximum aneurysm diam-
eter was measured in this reformatted set of images.
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